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INTRODUCTION CONSTRUCTION OF TAGGED MUTANTS MODEL SYSTEM: DNA-directed RNA polymerase complex
Desulfovibrio vulgaris is a sulfate reducing bacterium of interest due to its potential use in Homologous recombination of gene with tagged sequence in circular plasmid with chromosomal copy We generated the strain JW907-2929 to validate our protocol for protein complex identification in D.
bioremediation as well as its economic impact in the petroleum industry (bio-corrosion of pumping of the target gene. vulgaris. DVU2929 encodes for the DNA-directed RNA polymerase, RpoC, and occurs in a two gene
machinery). This sulfate reducing bacterium has been shown to reduce toxic metals (such as chromium Scheme for last gene in an operon or monacistronic gene operon preceded by one of its interacting partners, RpoB (DVU2928).
and uranium) to insoluble species making them a good model system for understanding molecular Southen Analysis. The construct used for transforming the wild type strain was verified by

Probe: intemal fragment of poC (DVU2626) confirming the sequence of the tagged gene and the recombination was

- confirmed by southern analysis (left). The pull down experiment
generated at least 10 distinct bands on an SDS-PAGE gel. The tagged
protein (RpoC) as well as the expected interacting partners, RpoA and

RpoB were all detected by MS-MS analysis of the tryptically digested

@ bands.

machines involved in bioremediation of contaminated soils and ground water.

We have implemented an approach for the isolation of protein complexes from D. vulgaris by
generating D. vulgaris cell lines that produce a “bait" protein of interest fused to an affinity tag (strep
tag). Lysate from these cells is passed over an avidin column, and the bait protein with its associated
proteins is captured and can be selectively eluted from contaminating proteins. One advantage of this
approach is that complexes are formed and captured under native conditions. Nanoscale liquid
chromatography-tandem mass spectrometry (nLC/MS/MS) is used identify the captured proteins.

To determine bait proteins of interest, we computationally identified open reading frames that l"“-'- DVUI2928 Pull Down
are involved in stress response (including oxygen, heat, pH and salt) based on homology to known stress [ "
related genes from other prokaryotic species. We have also selected proteins that are unique to this I e . cnd -

sulfate reducer (“signature” genes), expected to yield novel complexes related to sulfate/metal reduction.
To validate our methods and address the challenge of non-specific binding, we have included some bait
proteins whose interacting partners are well characterized in prokaryotic systems and have validated our
methods by isolating the binding partners of these targets.

Scheme for first gene in an operon Scheme for penultimate gene in an operon
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‘A. Tagged-Protein Generation‘

PROTEIN-PROTEIN INTERACTIONS OBSERVED
1. The gene encoding the target protein is amplified with a modified stop codon.
2. The amplified product is introduced in a plasmid containing the tag sequence such that

the tag is in the same reading frame as the gene of interest. s o s st T Tages s owosn owsm o \We repeated the approach described above for
3. Wild type D. vulgaris is electroporated with the construct from Step 2. e oEoR Do et e peyerar ES AT 08 f h _ DVU2928. DVUO0SLL
L . . . [T oviza0fsansiaon ciosgaion faco Tu 1] our other targets ) o
4. Positive strains are isolated followed by extraction of the chromosomal DNA. ) /\' S -@‘_; e s oo DVU1577 and DVUO0503. Typically, 7-10
5. Chromosomal presence of the tagged gene is confirmed by PCR/Southern analysis. = e e e bands were observed for each of the pull down
1 7 T
Strep-tag |1 e experiments except for DVU1577. The Table on
i i ifi i NH, WSHPQFEK.COOH [ 28T V02020 ONA.directed RNA potymerase. beta prime Subuni (BoC) N PR, N .
B. Tagged Protein Isolation and Identification kX i o oo, the left lists significant protein hits that were
a e E— 7 e T identified from at least two peptides with
1. Mutant strains are grown until mid-late log phase. -\ . el e MOWtSfE sg)\r/eijlgg 743 or hlghegl '”t aI_Id ca\[s_?;
2. Cells are harvested and lysed using sonication. Protease inhibitors are added to the lysis avidi " N ) B e v G except for we were able to identi
buffer 4 9 4 Streptavidin-Biotin Complex I ?;:;ZZJ;:S;. :‘Iflzr‘:gl'o'n gi—i%?@}?‘:ﬁ?y’iﬁ = the tagged protein. The Table below lists
3. Total soluble protein is estimated using the BCA assay. (K= 1) ] 28 R o e proteins that were identified irrespective of the
otein i h . - . 1 — 7 T P target protein chosen for the pull down
4. Extracted protein mixture is fed to a Strep-Tactin resin affinity column followed by gravity Engineered Streptavidin: Strep-Tactin e e get pl " € p
flow separation. Sémwmti Li:?;:::ﬁ’;ﬁ?f‘w., experiment. These proteins might be non-
5. Each column is washed with wash buffer to remove non-specific proteins. Based on the well known binding of biotin to streptavidin \Sl\p/imtftlca”tﬁ mteractmg W'théhs affinity lelsmn-
6. The tagged protein along with its interacting partners are eluted with a buffer containing a . . h " . - - o DT e e o ether these are observed during pufl down
biotin g9eap 9 9P 9 « Strep-tag Il ®: consists of 8 amino acids (WSHPQFEK) and binds to the biotin pocket of streptavidin. -ﬁP—mm_uw“m ECTEED T experiments with other targets remains to be
« Engi i Tacti : : indi . . Sy m——t e v AT o
analog (desthiobiotin). SEtnglrt]eerg_d Streptavidin: Strep-Tactin ® has 100 times higher binding affinity to Strep-tag Il than v — 7 e e — 1 seen.
] . ) . s s i
7. Eluted proteins are either denatured and run on an SDS-PAGE Gel or are digested in- reptavidin ) e 573 e o
Solution via Inypsin. oo e ey E=
8. Bands observed after Coomassie-blue staining are excised and tryptically digested. e o P e —— —
. N " . . - e . . [12s] " 2[bVU2109 [MTHIL75-Wke domain famiy protein 50621 u _
9. Digested peptides (in-gel or in-solution) are identified using nLC/MS/MS analysis. e m— v e o
STRAINS GENERATED [l lovuioda Jmosine-5 monophosphete Geryiiogenase (uab] e O e e e— m—" |

We are currently in the process of tagging the various interacting partners observed for the
aforementioned targets. Such cross-tagging experiments help confirm weak interactions as well as

QUALITY CONTROL
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J\,«r/:gmoi;r?f D:rag; fotern D\e/ge% T Mi:g\falocr:‘apemne identify false positives. Expanding this analysis to the entire proteome of D. vulgaris will help us map
L IW007-2928 {RpoB DVUZ2928 | DNA-directed RNA polymerase, beta subunit the “protein interactome” of this sulfate reducing bacterium.
v S?q“ence Ve”f'matlo_n of PCR-tag constructs JW907-2928 {RpoC DYU2829 [DNA-directad RNA polymerase, beta prime subunit
v Single colony isolation of transformants JWO07-1577 {HsiV DVUL577 JATP-dependent protease
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Some interacting partners obtained



